Epigenotype switching of imprintable loci in embryonic germ cells.
Expression of imprinted genes is dependent on their parental origin. This is reflected in the heritable differential methylation of parental alleles. The gametic imprints are however reversible as they do not endure for more than one generation. To investigate if the epigenetic changes in male and female germ line are similar or not, we derived embryonic germ (EG) cells from primordial germ cells (PGCs) of day 11.5 and 12.5 male and female embryos. The results demonstrate that they have an equivalent epigenotype. First, chimeras made with EG cells derived from both male and female embryos showed comparable fetal overgrowth and skeletal abnormalities, which are similar to but less severe than those induced by androgenetic embryonic stem (ES) cells. Thus, EG cells derived from female embryos resemble androgenetic ES cells more than parthenogenetic cells. Furthermore, the methylation status of both alleles of a number of loci in EG cells was similar to that of the paternal allele in normal somatic cells. Hence, both alleles of Igf2r region 2, Peg1/Mest, Peg3, Nnat were consistently unmethylated in EG cells as well as in the primary embryonic fibroblasts (PEFs) rescued from chimeras. More strikingly, both alleles of p57kip2 that were also unmethylated in EG cells, underwent de novo methylation in PEFs to resemble a paternal allele in somatic cells. The exceptions were the H19 and Igf2 genes that retained the methylation pattern in PEFs as seen in normal somatic tissues. These studies suggest that the initial epigenetic changes in germ cells of male and female embryos are similar.